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Abstract; Based on the data of soil physical and chemical characteristics from 217 soil samples collected from 31so0il
profiles located in eight monitoring sections in the lower reaches of Tarim River, southern Xinjiang, we analyzed the spatial
patternsof soil properties usingnon-parametric method or ANOVA, and examined the differences in soil quality between
monitoring sections by cluster analysis. The relationship between plant species diversity and soil factors was also examined
by using grey correlation analysis. Results indicate that the measured soil properties ,including the organic matter, total N,
and total K varied vertically among different soil layers with exception of the total P, with significant differentiation at 50cm
soil depth. Based onsoil quality, the lower reaches of Tarim River aregenerally differentiated between the upper sections and
the lower sections , withthe content of nutrientsin soils of the upper parts being greater than in the lower parts. Along the
environmental gradients of the different monitoring sections located 150m away from the river course of the lower reaches of
Tarim River ( namely from upper to the lower sections ), plant species diversity indices displayed the same pattern of

descending gradient as soil organic matter. Moreover, plant communities showed a change from mixed-species communities
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to single-species community corresponding to the changes of plant species diversity indices,i. e. from the communities
composed of arbor ( Populus euphratica) , shrub ( Tamarix spp. ) and mixture of herbage to pure Tamarix community. Grey
correlation analysis indicates that there exist significant relationships of plant species diversity with soil organic matter, total
N, total P, and total K in the 0 —50cm soil layer, suggesting that changes in these soil factors could reflect changes in

plant species diversity to certain extentin the lower reaches of Tarim River.
Key Words; Tarim River;soil property ;diversity ; grey correalation
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ARBIMAMGT , FHEXH T KA TR EEER, DHWEASEIRRE, THETHE, R EERKE
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Fig.1 The sketch of 9 groundwater -monitoring sections in the lower reaches of Tarim River
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Simpson 84 (D) b=1- pr
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K, PSS | FPTEREVE T T o L, ni odRE R 58 AR ANMRSE , NV i b TR R AR S,
H'’}y Shannon-Wiener IS4, H' . 8 H' BB RAE, % T I6S(Ib RLL 2 HIREIXIE0) , S AWk B8k, [Fat
P B S WAy B B8R #1740
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3 Z IR RER RYPCFIRERE , BEMEFRARATEFEREAWEEXR, RBZWEENEEZEER, A
ZRFYNEERE, RANG RREARBEMAYMEE, REEHRRELBEIRPEREMEXZEAKR
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2, PIE R BRI o ARSC LA W A [R) R i B4 40 2 R SR BN 8155, LAAE R T T £ 38 O ~ 50em £ 219
TEENE 2R 2. 28 A RE B AR EKE pH S AT FF, RAK 6 RBH ik
S EAW i L IER T SR EREEZ R X RETHE. BTREPEERNEN(ZRAM0) AR,
HEEMBEFEERK, B, X RIGEEHETHEAT S, K SR BN —, HERT 0, 3F AR 4E
F 1,53\ BAHAESE, 3R p 4 0.5, BT REKENEME—H, Fre R ERSIHAR R, MR
BE RN HE TS B CER P ISE N EE . TF 50X F—8: 55 B 8RB KON HEF , A B RERT , B
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ALHY OB BRI T B BRI, AR T RGBS, RHADUR T B R, 28 20 5 B AW 2 [2
AR, & 8 BT AR AR B SAVURK AR, A B &8 e RENE R, B
ANBA B s pH {H B /RS T i R 2 H: , i HLE 0 X R B

F1 BATHARLELDRFEER

Table 1 Soil properties indices of different soil layers in the lower reaches of Tarim river

AUROM  2RTN 2B oo ARRAN ARRAP ERNAK o AKEWC
+JZ Layer Organic jl‘otal Total Total kalium A\'ra.lla.ble Available Ava.l'la.ble Total salt Soil water
(em) matter nitrogen phosphor o nitrogen phosphor kalium o content
(ke (ke (ke D) (gl (meks) (meke ) BT (@)
0~5 6.915 0.356 0.551 11.747 46.871 3.809 452.742 0.616 1.518
5~15 7.192 0.371 0.536 11.775 35.601 4.686 534.065 0.753 2.585
15~30 5.587 0.313 0.523 11. 866 34.815 2.472 416.419 0.749 2.449
30 ~50 4.785 0.275 0.520 12.164 30.387 1.366 349.677 0.599 4.767
50 ~80 4.231 0.246 0.534 13.186 16.029 1.048 251.129 0.511 6.134
80 ~120 3.476 0.215 0.526 12.443 11.319 0.566 209.00 0.338 5.902
120 ~170 3.434 0.221 0.515 12.551 10.179 0.580 194.355 0.343 6.325
£2  EEAE 150m 4077 [F) B 0 B T L 4 1 4R 4R (O ~ S50cm)
Table 2 Soil properties indices of different monitoring sections located 150m away from Tarim river course
AR oM 2HETN  £BETP 24 TK ﬁﬁ'ﬁ AN ﬁﬁ'ﬁﬁ AP ﬁ?ﬁﬁ AK F7kE WC EE,E',F¥ EC
ﬂﬁﬁ Organic jl‘otal Total Total kalium A\'rallable Available Ava.l'la.ble Soil water oH Elecm'ca'l
section matter nitrogen phosphor . nitrogen phosphor kalium content conductivity
(ke (ke (ke ) (mgekg) (mgk) (mekg) (%) (ms-em ™)
C 5.31 0.27 0.55 11. 66 24.65 3.62 289.77 4.06 8.76 4.21
D 8.95 0.42 0.54 11.08 37.24 2.83 496.30 5.52 9.01 4.85
E 5.16 0.34 0.58 11.59 44.80 2.57 328.40 1.61 8.40 3.22
F 5.25 0.28 0.54 11.54 29.50 1.82 324.50 5.09 9.12 2.52
G 4.46 0.25 0.54 10.13 19.82 0.95 454.80 4.50 9.03 4.30
H 3.98 0.21 0.52 12.11 20.26 0.40 180.20 1.44 8.53 1.04
I 2.98 0.16 0.46 11.26 9.71 1.89 533.60 1.22 8.28 4.83

2.3 R[FEI%TE LR E R

B T i+ BR8N, VLR SHER SR 0 ~50cm 125 50 ~170cm Z M2 F 8%, HtEH 8 4~
Wit 0 ~50cm + 2 HIBA VLI 2R 9 MNMERE A%, X3 T WA FWE 138 R & H7H8, R
RSy BRI Q BIRRA, BA Ik A B ik (Furthest neighbor) , FE B FIAR LI BE 75k Ay BR G FE S
(Euclidean distance) , B &-4845 & A E , B 1 rinifbAb 3, R R ILE 2,

B 2 W40, AR R IR AR AT, B T 8 AN LR B W 2 AR, K E IR (C) (P HmkH)
(D) WE/RBZMK(E) AL (F) FTHRF(G) A—2, LR BH LA (B) R TFARMK(H) T (1) h—3K, %
[F]— 2509 A5 W 3R B AHIT . 2R B P ik LR B AR R 40 LB T B, LB ass
¥eF (C) FTAREE (D) MERBK(E) HARLIE(F) P4 T (G) #X , + HEF & BHNES, TRERET
MEST(B) RTFAEKH) HFTF (DMK, LERSE BN, HP TR D (B) B Em T i
B LB, WG EREBEATEE F KRR, BT EREMRERRASKTAEMK(GC) FT (H) HX AL,
ENRBHAMRIE AT B, HEAEBMRISBARERS TR ENEEGER I BEEY &, B7EER
AR TR E L NS E UM EEENEREEE, PP E, BRT A KRR (H) 1632808
FERGR, T B RR A e — 3 R AR T , B8 13 B 4 A R D 8] — 28, 38 3 g
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AR S R R R Z AR,
2.4 AFEBTEEEEEL
H & 3 F 0, SE{R T W 2 T D (BEYATIE 150m ) A 7] B 4 A P 1 2 B AH R T a2, BORE & W

b T o2 B R T ST T U T B, W0 SRR RO, HE B A/ MERR B RB AR IRE TREEE
TZERE AR PRI SR B (B LBRZET BY) A BT = BARE & 1 I b e T A i o B AR T 1, ML BGR
bR —E e SIYNE S RE R BB RS . TR A HT I F I A 1 0T T 3
I YRR RV + BRI B RAL P , AR R R RN, AR B LB KB
PR PN, EAEYIA H R B AR IESERI R SR A BB B BITEIE SR S B, Kb Wi S
YRR I LS , TERE UM X 25 )P (8 53 35 50. 53% 71 54. 57 % 5 76 Pl A 125 )8 o W i LA R
IRIBAK A S S AKTF AN BRR BT W7 T, B P SR IR BN WA SR , R A R B R
B TP AR, EAEYR D, BB R ER RN ERSLF TR EEAREY, BEAWE ETWRE,
R LUR B AL EUIEN SRS mMON £, ERE KPS B E E RS 95
+ BEMIAIARAN 3 PR B R E A VA s TR T SORREA T B2 T B, T WIieis 2 s — BRI RRE , i T /K
AR, A B E R AL PR RN TR AU ITE A L) RAR B RIS [, % T LA T 26 R 3EHI 2 B T #I R
PR, MR TL) L,

25 —&— Simpson

—{1— Shannon-Wiener
—&— 34%4) & Evenness
—¥— Brillouin

%74k Farthest neighbour

ZAFEMF8 %L Diversity indices
=
T

0.5

B C D E F G H 1
i TE Monitoring sections

B3 AR e T i 2 R R 4

Fig. 3  The plant species diversity indices of different monitoring

B2 WEREREAEE

Fig.2 The cluster dendrogram chart of monitoring sections
sections

2.5 HEETSYREZ AR BRIK AR T

AR , B AN R GBS S K i s E R R EE SRR TRXR, FBE TR
USSR I I TS YR SR B R LT, TS R I 3,

Ykh Z R R RBREE S T RE R A R r , RESRERER N B E, —HBORU, BT ERNHF
%, HEMAHERORE ., FA—EYREYHESREEARS SR REnERE ", bR 3 T, AR
YR Z RS & T EE TR KB B, T B AR MR Z ek, F— 1 EEF 5 EA1Z0E
BRSSP AR R, B H IR T SRS HEZ M X R R E SR, BRESEIIERTFHIKX
BREHEFF Ak & 5 HT 3 BHYIR 2R B L ORE , AYUER 3 484 ( Shannon , Brillouin , 3 &) , £
B 5 N8%0(Shannon , Simpson , #]5] & | Brillouin , McIntosh ) , 2% /& 3 /~48 %X ( Shannon . Brillouin ., 5 /&' ) , 4=
PR 4 1840 (Simpson 3 5] FF | Brillouin \Density) , E-RAG IR 28 2R . 2H TR EVHZHEEE
BORHIAHRME:
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£3 TREWSHEERS & TRETFHRCBEEANRHEF
Table 3 The grey correlation grades and their order existed among plant species diversity and soil factors

AOROM 2RTN 2WTP . AHEAN HH AP R AK AR WC BRH EC
gﬁﬁfgﬁ Organic jl‘otal Total Total kalium A\'rallable Available Ava.l'la.ble Soil water oH Elecm'ca'l
Diversity index matter nitrogen  phosphor . nitrogen  phosphor kalium content conductivity
(eke™) (gke™) (gke™) 5 (mgkgt) (merke ™) (mprkg™) (%) (ms-em ™)
Shannon-Wiener 0.775 0.771 0.749 0.742 0.703 0.694 0.690 0.701 0.745 0.654
HEFE Order 1 2 3 5 6 8 9 7 4 10
Simpson 0.766 0.766 0.787 0.783 0.703 0.696 0.705 0.685 0.783 0.664
HEFE Order 5 4 1 2 7 8 6 9 3 10
115 & Evenness 0.789 0.786 0.847 0.837 0.741 0.731 0.769 0.701 0. 840 0.743
HEFE Order 4 5 1 3 8 9 6 10 2 7
Brillouin 0.779 0.775 0.744 0.734 0.709 0.698 0.690 0.699 0.739 0.649
HEFE Order 1 2 3 5 6 8 9 7 4 10
Mclntosh 0.759 0.758 0.783 0.777 0.695 0.691 0.692 0.693 0.776 0. 660
HEFE Order 4 5 1 2 6 9 8 7 3 10
=8 Coverage 0.754 0.744 0.740 0.730 0.706 0.690 0.765 0.672 0.740 0.720
HEFE Order 2 3 5 6 8 9 1 10 4 7
25 /8 Density 0.791 0.790 0.790 0.796 0.792 0.774 0.803 0.768 0.793 0.789
HEFE Order 5 7 6 2 4 9 1 10 3 8

3 HAigHitie

(1) B T LR 2B, AILRFERFEEESMER , S A EN T ZHE N S0cm, H E/E
0 ~50cm +ZHFEAHR ERFEELTENR, RETRERE EIEN PR EE K R, g EE+
FAAHE R BOR, IR T i R E A E , XUk s RR E A, A R, A PLUR AR &
BEL, ENMIERBEIET BT M LR RAVR  ERFFEMARLTRELROSER, E0RAT
B TS EN T A T R ER . @RS BREESMES , TR SBHIEIBRER/NE K,

(2) BT WA L3RR B A R AR T 43 o B BRI T B, b B3R 0 & BAEXTBR , IR 7R 35
THHFHREHE E(B ERETER) , M ZHERENEREE SAIRFHELMER. SAEMEE
HA7E 3R 3L A X, AR AR Y 7 SR B AL R B 2 R S SR M RA = Rl A 2 R B R BRI, R BE +
JeRAY Gt o TR0 LA RJRER K S AR AR BT S R Y B R R A IR A B AL, iR, 1R
AA T BAL BB RS, BT IR AR R | B4 A R YR R R L B b8 2
it 5 T SR BRI /N BRSSO 1 AR A AR R RP A SRR AR o B8 LR i 3 TR R
HRHE B3, YRR SR G ERRAN R, YR EHEE MBS S T RF I T 'V =R (B LERETR)
AR, H B NBHN — BRI T BRI M —E R R B W R R BRI SRR

(3) FESEEAF PSR (B EBRETB) B2 MM E SHE DR —HEREEE
FOMATr (W R E) JECBOCYE) EESRE AT B —rRIEAR R . MYRENEES —EKN
WA XK, WL E Whitford 45 & B2 SAFE AT REEE N UEN N ERETRERN, A 8K
JE B A A R K — R E S RE , RAVKBA R T R 25 S0 s T A PR E
B B Schlesinger %3853 AL VA TR, EF LA B, 4 N P K #9723 28 Rtk o3 A S
MR B RE AR, EAE SRS X BT RNEY EE, EEMNE T X — 1B & (Islands of
fertility) 7 ; T7EFENE] X, =Y E e B BUR, SR B LS BIUR RE S BNMENE R, EFTRHEXH
RYRBKREHE TEAIET B HERFEF R ZRERE R TRRRERDNERLHE—$
fEFEAABRR R o AT, 703 BT TR B, BRI B FERZ KN
w2 (B R AR I A 5 R RS TR 5 LIRS E R TR NS M AERAE —E X R,
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(4) AR RIET T i H3RE T 5P St B X, bR 25 BR800 ~
50cm) HHLR 2R 25k 2H T 'ENMAEX RS, HitEE R AN T FNHEHE (B ERETER) , 1%
HF AR 2R 20 2 LR — SRR L RBYR SRR,

BHURSYR SRR HR, R AR F Dy A PR 2ok B YR E YRR, HE g R d
BBREE , NREYHREER AR EAN G s, HitA R & B/ U RBRYR 2R
M ERFENRES HRAVRSERE BERM XN, 25 2 S ERRRERRHEBRIEM,
ERN A VUREREBE N EIORR, MEACAMRREYEER IR PN LERPTEAHRHR
RER, EARMES T 350 B SR RP0N™ , HIE S T RS s B, AR 28 B
LR EANRR R —E R E R B SRR, AR SH MRS, I Gartlan %
WILER, T P Mg K MK T SRAE YRS WA R B E BE X KR ; Ferris Z 55T
Y RERMAER R E RN RS TR R X, B 2 BRI SSHL45 R A R A & 13 A L
BB FRRRR N AR, AR BB Y Z R S BRA %™ s Van Breemen ik H 2
EBRRGE TR, B e 4 S35 B s A SAE 35 + L R R > . Y REe
I B, R A RS , TR M R AR AE R AR EE L, ZRESEHAEY
BORHIR MR 58 4 LR AE B IR S AE P B0 TR T 2R R | Sk B IBRBUE , T RRR A3 i (pH6. 3
~5.0) LRl R,

T AR 3 B 75 2% 7 2 e 1 5B R SRHK B2 B R A A7) -5 9 b A 2[R B S AR R
BABIE ™ R0 T KO TR A K RA R R RT RS EAR PR ESE T, A
BT il R RS K B2 T KR, R0 T LIRS KERUSYMESHENENA X, BRARET -
EEKE SR ISR B B OB E /DB 13 &K B 5 Y SR Z R X R X BGE, JRE —
77 T AT AR R ROV P lF A Ui SRR £ 2 I (W4 ) 9B (M) ZR B AR (LB na , T 547 AR
IR 2R 3 A R AT S0cm 0 ~ 50cm 12+ B E /K EXTENTIAK; 75— 75 W 82 i T 2Kk 8
EER, B0 TREXRERITEESR, B, XTHESKESYR BN XRNTE—BPHRARE,
T B 3 S K B A R BRI F SR LI n I B A AL 2R B . A4, AP ST R AR AR
B LR AL, T B RS S AR SN EEYWER™ AR LR SRS EAN T it
X, TR T RT KB R T E(EIR) SYMS R A SCHE/N, R AR E Dy B 6 T
A K B Y E R R TR SR R, T B ETIRARE LR P OARE, I R0 87 EJR(0 ~50cm)
RZ, TRANED, A RX YA R ERME R T, HIETIR A XA SR
RBAREE/D. FI, T TR D SR BRI R R , X T8 RO S A0 B B BRI T i3 X A AR 530
BERAEENEXN.
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